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FIG. 3: TOF spectra for a) 235U and b) 238U fission  foils from 1998 thin-target data.  The baseline background, 
deduced from the “random” TOF region (before the gamma flash) is drawn and labeled in each  case. The baseline  is 
negligible in the case of the 238U foil. The inset shows the pulse-height spectra €or the fission foils and  the range used 
to generate the corresponding TOF spectrum is shaded in red. 
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FIG. 4: Comparison between the flux normalizations Nd deduced from the 235U foil with baseline subtraction (denoted 
by “FC1 sub”) and from the 238U without baseline subtraction  (denoted by “FC2”). 
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FIG. 6: Fits for the 234U 4; -+ 2; transition in selected neutron-energy cuts of the GEANIE 1998 thin-target data. 
The 4; -+ 2; peak is shaded in red. The relative fit residual is plotted on an arbitrary scale. 
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FIG. 7: Fits for the 234U 6: "+ 4; transition in  selected neutron-energy cuts of the GEANIE 1998 thin-target data. 
The 6; 4 4: peak is shaded in red. The relative fit residual is plotted on an  arbitrary scale. 
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FIG. 8: Fits for the 234U 8: + 6; transition in selected neutron-energy cuts of the GEANIE 1998 thin-twget data. 
The 8[ + 6: peak is shaded in red. The relative fit residual is plotted on an arbitrary scale. 
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FIG. 9: Fits for the 234U 10: "+ 8; transition in  selected  neutron-energy cuts of the GEANIE 1998 thin-target  data. 
The 10; -+ 8: peak is shaded in red. The relative fit residual is plotted on an arbitrary scale. 
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FIG. 11: Comparison of fits to a) the raw (unsubtracted)  spectrum and b)  the random-TOF-subtracted  spectrum 
corresponding to E, = 12.0 MeV in the region of the 6 "+ 4 peak (shaded in red). 



29 

1 a) E,, = 6.2 MeV i b) E, = 8.1 MeV 

t 

90 1 0 0   1 1 0  
Q 

1 2 0  

t 1 t 
10' 1 0' 

c 
C 
0 
0 

- 
5 
8 

10' 1 o3 

102 102 
90 1 0 0  110 I20 90 100  110 120 

FIG. 12: Fits for the 234U 4: -+ 2T transition in selected neutron-energy cuts of the GEANIE 1998 background- 
subtracted  thin-target data.  The 4 r  + 2; peak is shaded in  red. The relative fit residual is plotted on an arbitrary 
scale. 
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FIG. 13: Fits for the 234U 6: + 4; transition in  selected neutron-energy cuts of the GEANIE 1998 background- 
subtracted  thin-target  data. The 6: + 4: peak is shaded in red. The relative fit residual is plotted on an arbitrary 
scale. 
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FIG. 14: Fits for the 234U €4: -+ 6; transition in selected  neutron-energy cuts of the GEANIE 1998 background- 
subtracted  thin-target data. The 8; -+ 6; peak is shaded in red. The relative fit residual is plotted on an  arbitrary 
scale. 
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FIG. 16: Excitation functions for the 234U a) 4: -+ 2:, b) 6: "+ 4:, c) 8; + 6; and  d) lo? -+ 8: transitions, 
constructed from the GEANIE 1998 background-subtracted thin-target data. Only statistical  errors are included. 
Fission-chamber data from the 235U foil with a flat baseline subtraction were  used to generate these yields. The 
detector efficiency used is quoted in each case. 
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FIG. 17: Comparison  of excitation functions for the 234U a) 4f + 2:, b) 6;  + 4:) c) 8r + 6: and d) 10; "+ 8; 
transitions, with and without random-TOF  background  subtraction for the GEANIE 1998 thin-target data. The 
GNASH prediction is shown as a dotted green curve. Only statistical errors are  included.  Fission-chamber data from 
the 235U foil with a  flat  baseline  subtraction were  used to generate these yields. 



39 

1 o) E, = 6.2 MeV 

90 1 0 0  110 1 

90 1 0 0  110 
5 (W 

120 

b) E,, = 8.1 MeV 

A 

90 110 120 

lo4 

I I -  
C 
I 

8 

lo3 

FIG. 19: Fits for the 234U 4; -+ 2; transition in selected neutron-energy cuts of the GEANIE 1998 thick-target data. 
The 4; -, 2: peak is shaded in red. The relative fit residual is plotted on an arbitrary scale. 
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FIG. 21: Fits for the 234U 8; -+ 6; transition in selected neutron-energy cuts of the GEANIE 1998 thick-target data. 
The €4; -+ 6: peak is shaded in red. The relative fit residual is plotted on an arbitrary scale. 
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FIG. 22: Fits for the 234U 10: "+ 8: transition in  selected neutron-energy cuts of the GEANIE 1998 thick-target 
data.  The 10: -+ 8: peak is shaded in red. The relative fit residual is plotted on an arbitrary scale. 
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FIG. 25: Fits for the 234U 4: + 2: transition in selected neutron-energy cuts of the GEANIE 1999 data. The 
4: + 2; peak is shaded in red. The relative residual is plotted on an  arbitrary scale. 
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FIG, 26: Fits for the 234U 6; -+ 4; transition -in selected neutron-energy cuts of the GEANIE 1999 data. The 
6: + 4: peak is shaded in red. The relative residual is plotted on an  arbitrary scale. 
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FIG. 27: Fits for the 234U 8: -+ 6: transition in selected neutron-energy  cuts of the GEANIE 1999 data. The 
8; -+ 6; peak is shaded in red. The relative residual is plotted on an  arbitrary scale. 
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FIG. 28: Fits for the 234U 10; "+ 8f transition in selected neutron-energy cuts of the GEANIE 1999 data. The 
10; 4 8: peak is shaded in red. The relative residual is plotted on an  arbitrary scale. 
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FIG. 32: Fits for the 56Fe 2: -+ 0; transition in selected neutron-energy cuts of the GEANIE 1999 data. The 
2; -+ 0: peak is shaded in red. The relative fit residual is plotted on an  arbitrary scale. 
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FIG. 33: Comparison of the 56Fe(n,n') 2; -+ 0; partial cross section extracted from the GEANIE 1999 data without 
background subtraction to the evaluated standard at E, = 14.5 MeV. Data are flux-normalized using the 235U fission 
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FIG. 34: Comparison of the 56Fe(n,n') 2; 4 0; partial cross section extracted from the GEANIE 1999 data without 
background subtraction to the evaluated standard at E, = 14.5 MeV. Data  are flux-normalized using the 238U fission 
foil without baseline subtraction.  The detector efficiency used is quoted in the legend. 
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FIG. 41: Best 4: ”+ 2; partial cross section obtained by weighted mean of the best 1998 and 1999 results. The top 
panel shows the 1998 and 1999 partial cross sections and  the weighted mean,  plotted as a solid  line with a one-sigma 
confidence band. The bottom pane1 shows the same weighted-mean partial cross section compared to GNASH. 
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confidence band. The bottom panel shows the same weighted-mean partial cross section compared to GNASH. 
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FIG. 43: Best 8: + 6: partial cross section obtained by weighted  mean of the best 1998 and 1999 results. The top 
panel shows the 1998 and 1999 partial cross sections and  the weighted mean, plotted as a solid line with a one-sigma 
confidence band. The bottom panel shows the same weighted-mean partial cross section compared to GNASH. 
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partial cross section compared to GNASH. 
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FIG. 50: Best 8; + 6: partial cross section obtained by weighted mean of the best 1998 and 1999 results optimized 
according to equation 23. The top panel shows the  adjusted 1998 and 1999 partial cross sections and the weighted 
mean, plotted as a solid line with a one-sigma  confidence band. The bottom panel shows the same weighted-mean 
partial cross section compared to GNASH. 
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FIG. 51: Best IO? 4 8; partial cross section obtained by weighted mean of the best 1998 and 1999 results optimized 
according to equation 23. The top panel shows the adjusted 1998 and 1999 partial cross sections and the weighted 
mean, plotted as a solid  line with a onesigma confidence band. The bottom panel shows the same weighted-mean 
partial cross section compared to GNASH. 
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FIG. 52: Comparison of recommended partial y-ray  cross sections obtained from either the weighted 98Thin and 
99Thin, as discussed  in section XI1 A or from the optimized data, as discussed in section XI1 €3. The data shown are 
for the a) 4 "+ 2, b) 6 4 4, c )  8 4 6, and d) 10 "+ 8 transitions. 
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FIG. 54: Adopted E, = 100.0-keV partial cross section corresponding to the  data in table L X N .  The top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended  value, 
plotted as a solid  line with a one-sigma  confidence band (dotted lines). The bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 56: Adopted E, = 152.7-keV partial cross section corresponding to the  data in  table LXVI. The  top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended value, 
plotted as a solid  line with a one-sigma confidence band (dotted lines). The bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 57: Adopted E, = 201.0-keV partial cross section 'corresponding to the data in table LXVII. The top panel 
shows the 1998 and 1999 partial cross sections (corrected for angulardistribution effects) and the recommended value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 58: Adopted E, = 244.4-keV partial cross section corresponding to the  data in table LXVIII. The top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and the recommended value, 
plotted as a solid  line with a one-sigma  confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 59: Adopted E, = 282.2-keV partial cross section corresponding to  the  data in table LXIX. The  top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and the recommended value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 61: Adopted E, = 780.8-keV partial cross section corresponding to  the  data in table LXXI, and corrected 
for angulw-distribution effects. The target-thickness correction factor is shown, and  the recommended partial cross 
section (solid circles) is compared to GNASH. 
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FIG. 64: Adopted E, = 819.2-keV partial cross section corresponding to  the  data in table LXXIV, and corrected 
for angular-distribution effects. The target-thickness correction factor is shown, and  the recommended partial cross 
section [solid circles) is compared to GNASH. 
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FIG. 68: Adopted E, = 880.6-keV partial cross section corresponding to  the  data in table LXXVIII. The top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended  value, 
plotted as a solid line with a one-sigma confidence band (dotted lines). The bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG, 69: Adopted E, = 883.4-keV partial cross section corresponding to  the  data in table LXXIX. The  top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 71: Adopted E, = 925.3-keV partial cross section corresponding to the data in table LXXXI. The top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution  effects) and the recommended value, 
plotted as a solid  line with a one-sigma confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 72: Adopted E, = 946.1-keV partial cross section corresponding to  the  data in table LXXXII. The  top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution  effects) and the recommended value, 
plotted as a solid line with a one-sigma confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 73: Adopted E, = 966.3-keV partial cross section corresponding to the  data in table LXXXIII, and corrected 
for angular-distribution effects. The target-thickness correction factor is shown, and  the recommended partial cross 
section (solid circles) is compared to GNASH. 
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FIG. 75: Adopted E, = 984.8-keV partial cross section corresponding to the  data in table LXXXV, and corrected 
€or angulardistribution effects. The target-thickness correction factor is shown, and  the recommended partial cross 
section (solid circles) is compared to GNASH. 
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FIG. 80: Adopted E, = 129.3-keV partial cross section corresponding to  the data in table LXXXVII. The top 
panel shows the 1998 and 1999 partial cross sections and the recornmended value, plotted as a solid line with a one- 
sigma confidence band (dotted lines). The bottom panel shows this recommended partial cross section (solid  circles) 
compared to GNASH. 
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FIG. 81: Adopted E, = 316.5-keV partial cross section corresponding to the  data in table LXXXVIII. The top 
panel shows the 1998 and 1999 partial cross sections and  the recommended value, plotted as a solid  line with a one- 
sigma confidence band (dotted lines). The bottom panel shows this recommended partial cross section (solid circles) 
compared to GNASH. 
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FIG. 82: Adopted E, = 375.1-keV partial cross section corresponding to the  data in table LXXXIX. The target- 
thickness correction factor is shown, and the recommended partial cross section (solid circles) is compared to GNASH. 
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FIG. 83: Adopted E, = 380.1-keV partial cross section corresponding to the data in table XC. The top panel shows the 
1998 and 1999 partial cross sections and  the recommended value, plotted as a solid line with a one-sigma  confidence 
band (dotted lines). The bottom panel shows this recommended partial cross section (solid circles) compared to 
GNASH. 
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FIG. 86: Adopted E, = 617.6-keV partial cross section corresponding to the  data in table XCIII. The  top panel 
shows the 1998 and 1999 partial cross sections and the recommended vaiue, plotted as a solid  line with a one- 
sigma confidence band (dotted lines). The  bottom panel shows this recommended partial cross section (solid circles) 
compared to GNASH. 
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FIG. 87: Adopted E, = 624.9-keV partial cross section corresponding to  the data in table XCIV. The  top panel 
shows the 1998 and 1999 partial cross sections and  the recommended value, plotted as a solid  line with a one- 
sigma confidence band (dotted lines). The bottom panel shows this recommended partial cross section (solid circles) 
compared to GNASH- 
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FIG. 88: Adopted E, = 633.1-keV partial cross section corresponding to the data in table XCV. The top panel 
shows the 1998 and 1999 partial cross sections and the recommended  value, plotted as a solid  line with a one- 
sigma confidence band (dotted lines). The bottom panel shows this recommended partial cross section (solid circles) 
compared to GNASH. 
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FIG. 92: Adopted E, = 137.6-keV partial cross section corresponding to  the  data in table XCIX. The  top panel 
shows the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended  value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The bottom panel shows this recommended. 
partial cross section (solid circles) compared to GNASH. 
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FIG. 94: Adopted E, = 298.5-keV partial cross section corresponding to  the  data in table CI. The  top panel shows the 
1998 and 1999 partial cross sections (corrected for angular-distribution effects) and the recommended value, plotted 
as a solid  line with a one-sigma confidence band (dotted lines). The bottom panel shows this recommended partial 
cross section (solid circles) compared to GNASH. 
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FIG. 95: Adopted E, = 300.5-keV partial cross section corresponding to the data in table CII. The top panel shows 
the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended  value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 



232 

5 20 

20 

FIG. 96: Adopted E, = 305.2-keV partial cross section corresponding to  the  data in table CIII. The top panel shows 
the 1998 and 1999 partial cross sections (corrected for angular-distribution effects) and  the recommended  value, 
plotted as a solid  line with a one-sigma  confidence band (dotted lines). The bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 97: Adopted E, = 312.0-keV partial cross section corresponding to  the  data in table CIV. The  top panel shows 
the 1998 and 1999 partial cross sections (corrected for angulardistribution effects) and  the recommended  value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The  bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 98: Adopted E, = 340.6-keV partial cross section corresponding to the  data in table CV. The  top panel shows 
the 1998 and 1999 partial cross sections.(corrected for angdar-distribution effects) and the recommended value, 
plotted as a solid line with a one-sigma  confidence band (dotted lines). The bottom panel shows this recommended 
partial cross section (solid circles) compared to GNASH. 
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FIG. 99: Background used in the XGAM fit of bin 7 (E,  = 5.3 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 100: Background used in the XGAM fit of bin 8 (E, = 5.6 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 101: Background used in the XGAM fit of bin 9 (En = 5.9 MeV) for the a) 98Thin and b) 99Thin 7-ray 
spectra. 
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FIG. 102: Background  used in the XGAM fit of bin 10 (E,  = 6.2 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 104: Background used in the XGAM fit of bin 12 (E, = 6.9 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 105: Background used in the XGAM fit of bin 13 (E, = 7.2 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 106: Background used in the XGAM fit of bin 14 (E, = 7.6 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 108: Background used in the XGAM fit of bin 16 ( E ,  = 8.6 MeV) for the a) 98Thin and b) 99Thin 7-w 
spectra. 
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FIG. 109: Background used in the XGAM fit of bin 17 (En = 9.2 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 110: Background used in the XGAM fit of bin 18 (E,  = 9.8 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 111: Background used in the XGAM fit of bin 19 (E, = 10.4 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 112: Background used in the XGAM fit of bin 20 (E,  = 11.1 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 113: Background used in the XGAM fit of bin 21 (E,  = 12.0 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 114: Background used in the XGAM fit of bin 22 (E, = 12.9 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 115: Background used in the XGAM fit of bin 23 (E,  = 13.9 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 116: Background used in the XGAM fit of bin 24 (E, = 15.0 MeV) for the a) 98Thin and b) 99Thin ?-ray 
spectra. 



301 

(n 

C 
3 
0 
0 

Y 

10000 

1000 

100 

10 

FIG. 117: Background used in the XGAM fit of bin 25 (E, = 16.3 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 118: Background used in the XGAM fit of bin 26 (E,  = 17.8 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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FIG. 119: Background used in the XGAM fit of bin 27 (E, = 19.4 MeV) for the a) 98Thin and b) 99Thin y-ray 
spectra. 
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